Synergistic action of growth hormone and insulin-like growth factor I (IGF-I) on proliferation and estradiol secretion in porcine granulosa and theca cells cultured alone or in coculture.
The effect of growth hormone (GH) on insulin-like growth factor I (IGF-I) secretion and the effects of GH and IGF-I on [(3)H] thymidine incorporation and estradiol (E2) secretion by theca interna (Tc) and granulosa cells (Gc) cultured alone and in coculture were studied in cultured porcine follicular cells, prepared from small (SF), medium (MF) and large (LF) preovulatory follicles. We demonstrated that both Tc and Gc secrete IGF-I and that GH had no effect on IGF-I secretion by Tc but, increased IGF-I secretion by Gc isolated from SF and cultured alone or in coculture. IGF-I stimulated secretion of E2 by all cells, except in Tc derived from SF in which the effect was not statistically significant. The only stimulatory effect of concurrent treatment with GH on E2 secretion was noted in Tc derived from MF. IGF-I increased the [(3)H] thymidine incorporation in all Tc cells but GH did not augment this effect. In Gc, IGF-I stimulated [(3)H] thymidine incorporation in cells derived from SF and MF but not from LF. GH had no stimulatory effect except on Gc derived from LF and grown alone. The highest stimulatory effect was observed in SF. This was smaller in MF and no effect was noted in LF. In conclusion, our work shows that both Gc and Tc are sites of IGF-I production and for the first time shows the stimulatory role of IGF-I in proliferation of Tc cells derived from all types of follicles and augmentation of E2 secretion in Tc derived from MF and LF. The promotion of the mitogenic activity in Tc by IGF-I during all stages of follicular development suggests an important role for theca cells in follicular growth.